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IIVITODUCTION 
This invention relates fo a process of imparting 
fo cellulosic textile fabrics crease-resistance of 
improved permanence against washing combined 
with permanent boil-fast shrink-proofness. This 
application is a continuation-in-part of applica- 
tion S. N. 130,609 filed December 1, 1949. 
'This process is applicable fo textile fabrics se- 
lected from the group consisting, of natural 
cellulose, regenerated cellulose, mixtures of a 
plurality of the foregoing types in any propor- 
tion, and mixtures of one or more of the said 
types with up fo about 50% of a cellulose ester 
of an organic acid, for example, cellulose acetate. 
PRIOP ART 
labrics marie from these cellulosic materials 
hOt oniy have the tendency fo shrink in wash- 
ing but also fo deteriorate rapidly ha appearance 
and fo lose their freshness when crushed, twisted, 
or otherwise subjected fo localized physical force. 
Therefore, these fabrics are often subjected fo 
processes attempting fo tender them crease- 
proof so as fo maintaln their freshness in ap- 
pearance. For crease-proofing, the textile mate- 
rials are generaily treated with watery solutions 
of ureaformaldehyde or melamine-formaldehyde 
precondensates under speciflc conditions.-If 
such processes are carried out under fensionless 
working conditions, if might sometimes be ex- 
pected that the treated material would in addi- 
tion fo behag crease-proofed, be stabilized against 
shrinkage when washed. 
For example, according fo U. S. Patent 
Tootal Broadhurst Lee Co., a resin precondensate 
is prepared having a mol ratio of 1:1.6 of urea 
fo formaldehyde. The patent states that such 
solutions consist mainly of a monomethylol urea 
or mixtures thereof with dimethylot urea.. The 
aqueous solutions of monomethylol urea or mixr 
tures of monomethylol urea and dimethylol urea 
are very sensitive fo acid conditions. By çaddng 
a dilute mineral acid or even by adding a solution 
of a weak organic acid as for example, acetic acid, 
fo a watery solution of monomethylol urea or 
mixtures of monomethylol urea with dimethylol 
urea, a flocculent amorphous precipitate will be 
formed almost instantly, whereas, dimethylol 
urea in aqueous solution will give a white amor- 
phons precipitate only on standing for several 
hours if dilute mineral or organic acids are added. 
Therefore, the patentees assert that in such so- 
lutions if is found that free acid and particularly 
strong acid causes precipitation of a further con- 
densation product whereas .if the acid is replaced 

2,602,018 
MONOMETHYLOL DIMETHYL HYDANTOIN 
AND DLMETHYLOL UREA TO SHRINK- 
PIOOF AND CREASEPROOF CELLULOSE « .... . 
FABRICS . ' 
Leo Beer, Montreal, Quebec, Canada .,.:   '. 
No Drawing. Application January 3, 1950, Serial  -. 
No. 136,661. In Canada December 22,1949 
2 Claims. (CI. 8--116.3) 
2 
by the corresponding.«mmonium salt a relative 
stability of the solution is obtained. The patent 
warns that the impregnating solution must hot 
be too fuily condensed, otherwise the molecular 
 weight of the partial condensate.will be so large 
that if cannot .penetrate within the fibres« 
Claim 2 of this U. S. patent reads: 
Process of improving..the crease resfstance of 
textile materials which consists in impregnating 
le the material with a solution of a partiaily con- 
densed resin components which is unstable-in 
acid solution and which solution, confains a po- 
tentially acid ammonium saltand  heating the 
impregnated materiai to insolubilize the..resin 
1 and produce a crease resisting product. 
According fo these patents, the treating solu- 
tion has to be acidïfied with an organic acid to a 
pli of 4.5 or, for instance, if diammonium phos- 
phate or another potentially acld substance of 
20 the amino type is used as  catalyst, the acidity 
of the impregnated , dried textile material should 
also show a pI-I of 4.5... 
But, the crease-Proof effect or the reduced 
tendency towards shrinkage achieved by the 
25 method of the parent is only effective for « 
limited rime if the goeds are washëd af elevated 
temperatures in aqueous soap solution. This is 
because the resin formed within the fibres by 
repeated washing operations leaches ouf, and 
30 both the creaseproofing, effect and the initial 
stabilizing effect is continuously diminished by 
these successive washings. This is a serious de- 
fect of .which users .of the process hve always 
complained. In addition, a comparatively-high 
35 concentration of the formed urea formaldehyde 
resin is necessary .to produce .a satisfactory anti- 
crease effect. As a general rule from about 12 fo 
about 1% resin based on the weight of the dry 
fabric treated has t0 be. formed within the fibers 
40 fo achieve the desired effect. ',But, in all cases, 
due t0 the high resin.concentrafion necessary fo 
produce the desired anti-¢rease effect if is a very 
well. known .fact that rayon fabrics treated for 
this.purpose have a highly.diminlshed resistance 
45 to. abrasion compared with untreated material. 
The loss amounts in the average, fo about 30%. 
In co-pending application-Serial-Number 
130,609 filed December 1, !949, theapplicant, has 
disclosed the use, in shrinkage c0ntrol of textile 
50 fabrics, of an aldehyde donor compound which 
is .soluble in water and is capable of splitting off 
aldehyde under both acid and-alkaline conditions. 
Such a compound selected-fr0m the group con- 
sisting of monomethylol dirnethyl hydantoin and 
55 dimethy! hydantoin formaldehYle is capable of 
forming wlth th e flbres..under .acid co.n.ditlons, 
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3 
tinkages which are stable to hydrotysis and char- 
acterized by a reduced swelllng capacity wher 
soaked in water or aqueous soap solutions. The 
aldehyde donor used in accordance with the pres- 
ent invention,is monomethytol: ClimethyI- hydan - 5 
toin. 
The applicant bas now round that this type of 
shrinkage control can be successfulty combined : 
with crease-proofing. The .treated .fabric. ex 

4 
to about 7.5% (preferably from about 1 to .about 
5%) based upon the weight of the treating solu- 
tion. The amount of the stabitizing compound 
or compounds employed should be equivalen to 
an -amount.. effëctive tofurnish fr:om about .2% 
fo about 1.5 % (preïerably ..ïrom. ab0-:.2% to 
about 1.0%) of active available ïormaldehyde 
based on the weight of the aqueous solution (ai 
100% pick-up based..on the dry weight of the 

hibits no loss of wearing qualifies-and practical-lY..t0-goods), and-in addition a certain amount of di- 
no loss of abrasion resistance:=  This:eeis done  in:-. methylol:ure,«depending on the construction of 
accordance with the present invention by sub- the woven«o.: knitted textile material to be 
jecting the textile ïabric fo the action of a solu- treated. 
tion containing the aldehyde donor compound,- Fabrics of"viscose rayon or cuprammonium 
and ulso a dimethytol urea:lrecondensate,-made-=15-=yarns so processedare'further improved as borne 
from urea and formaldehyde in amól.ratio*from.:  out bY the fa:c that they show less tendency to 

1 urea to ai least 2 formaldehyde. The solution . 
contains a selected non-volatile organic or inor 
ganic acid to obtain a pli-from 'about 2 to about 
2.5. Because :of::this:combined::trèatment with 
thë aldehyde donor of the typedescribed and di- 
methll .ure».inmost cases :comparativety smalI 
amounts:: only otthè la, ter;. for example; from 
about 3 "tabout OE0%:n the.weight of the fabric 
(100% pick-up): need :bë: employed to achieve 
satisfactory crease-prooflng. Ttïe amounts of di: 
methylol .lrea wflYYary witithe .construction of 
the fabHc: . Th' factthat Such low amounts can 
be used effêctivel apparenfly fioWs from thë re-. 
dùced: swelling capacity of 'th e fibre resulting 
frbm thè,-.actï0n,of. "the:aIdehyde donor. The 
above amounts wilI; of course vary as the lick-up 
departs:'from:-100;.which s. the preïerred con- 
dition. 
Bï'oadly speaking,: the .procesS of the present 
invention employs::tIàe "aqueous -solution of the 
aldehydë dònor which soluti0n'is nearly neutral 
and :dimethylol .hrea, and. contïins a water-soluble 
nonvolgtile .organic - oroEnorganic acid or a mix- 
ture of "0rgantc: and-inorganic .acids, a catalyst, 
capable of giving the solution 'a .pli from about 2 
to about 2.5J Suitablg organic acids are,. for ex- 
ample, oxaliC aci, làctic acid, citric acid, tartaric 
acideand 0ther non-voldtilè organic acids or mix- 
tures. thereof trong.oenough:to catalyze the re- 
action: Sïïitabl-:. inorganic.'acids- are, for ex- 
ample,.b0ri acid-and lhbsphoric acid. Accord- 
ing to the inventin; textilê materials of the type 
describedare-thoroughly wetted i. e. impregnated 
withthe solition :c0ntaining the aldehyde donor, 
dimethylol-urea, and the acid.catalyst.. The solu- 
tion may'or may 'not contain a wetting agent. 
Tlïe. solution raay.or may not- contain u small 
amount ' oï- sodium . sulphate/ as for example, 
taught in copendihg:applibation S.- N: 130,609. 
The soliti0ns .:dêscribed are:satisfactorily. stable 
ïffraleriod bf rime forpractical application ac- 
cording -to the .invention: ThCurpÂus o the 
impregnating-litluor-is mechïntcall removed, for 
instance  bY squeezing/or other mean s allowing a 
pickïup :of a -predetermined percentage, for ex: 
ample a 100 %:.liquid rtention-on the basis of the 
dry weight of-thé-good., They are then_tenston-. 
less. dried preferabty ai 200°"'.:-to 240 ° F. and 
finallycured or" baked"frbm about 2 fo about 5 
minutes' ai .212 °' F[orhighér: After curing, the 
fbrics :are'-neutralizedwitli"an'alkali, for.ex- 
ample, soda  :ash, eventually soaped, rinsed,, hy- 
drbextracted.'and dried without :tension belote 
putting into industriaI.hannels of trade or before 
making-thè-physical  measurements referred to in 
tliWcomparative tèst belw: 
Iù the queous :impregnating soidfi0n, the sug- 
gested « rangë, of :' concentration  of the' mono - 
methldl"dimethyl»hYdantein is from about 1% 

fuzz during washing as compared to an untreated 
material similarly washed. 
It should also be explained that if solutions 
20 containing monomethylol urea or mixtures of this 
compound with dimethylol urea are mixed with 
a.solution; plus an acid catalyst effective to give 
a pli rom about 2 o about 2.5: potymerization 
 takes place within the solution almost immedi- 
25 ately. Unexpectedty; however, if thé mono- 
methylol urea-or mixtures of monomethylo ! urea 
with dimethylolurea.are rellaced in the solutions 
, by-dimethylol urea alone, the solutions are suffi- 
ciently stable ïor-a suitable period oï rime to allow 
30 their technical application and if ai the saine 
rime th amount, oï dimethylol urea is sufficient 
they will. impart the' desired crease-proofing 
effet. 
Treated with the solution of an atdehyde donor 
s5 of the type described-and.the-necessary amount 
of dimethyloI urea, the crease-proof effect is ex- 
cellent and: remains, nearly unchanged after 
several washings even ai the boil. Especiall 
good resultS are achieved -using-lactic acid or  
4O mixture-of lactic-and oxalic acidsas the catalyst. 
Th hand of th.treated.material is soït and no 
discoldrati0n is. evtdent from'.t'he treatment. 
As 'a result of:thèprocess; the treated ïabrics 
sh0w  in addition=to-:the permanent boil-fast 
45 shrink-proong, effe-ct of :my prior application 
serial Number 130,609)excellent creaseproofing 
characteristics withstanding repeated washing ai 
temperatures even up-fo the bóilingpoint. 
-  Belote-treatment "ali-traces of starch, gums, 
50 glue or n.atural resins and other sizing-agents 
should îirst be removed, fr0m the fabric in order 
to permit the aqueous treating solution to pene- 
fraie the fibrous material'and enter the heart of 
the fibres.- 
55 If :desired,. thd:-"hand" or bòdy Of the goods 
treated can be .modifled:in the direction of either 
softhess or a stiffer fmish at.will by the introduc- 
tion to the impregnating baths of Suitable agents 
such as cation softeners for the-former effect or 
60 such., vegetablë or .'animal colloids a starches, 
gums, glues» gelatiiies,-zodifiêtl starches,- or solu- 
tions or dispersions-Of .polVinyl alcohol; etc.. for 
the latter effect:: 
This invention °, willï more: clearlY be under- 
65 steod by reference:to-the-foll0wing examples. 
It is to 'be undêrstdod however,- that these ex- 
amples' are merelyillustrative -of.thé process, and 
that the :Invention -is. hot limited therete, but 
rather is defined in the appendedctaims. In'the 
70 examples, .the term"'check?' tias the meaning"oï" 
untreated r-original materiat:: 
EXAMPLE :- 
Swatches of: a spun -viscose irayon fabric wère 
75 treated Tor-the purpose'of-dbtaining crease-proofJ 
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ing combined with shrink-prooflng by treating 
with aqueous solutions of the following compo- 
sitions. The "check" was not treated. 

1 
ïronomethylol dimethyl hydantotu, g_ _. 20 
Dimethylol urea 100%, g 
Oxalic Acid, g ............................ 
Lactlc Acld 5O% g ....................... 
NASO4 Anhydrous g ................. :. "-"ï 
'Igepal CT_& Extra" (Wettlng agent 
non-lonlc)» g ........................... 
1 
Water to make ........................... 1 1 

 3 4 
30 25 
60 830 
--ii --- o4 
1 
1 I Il 

The respective swatches were immersed in the 
above solutions afterward they were squeezed to 
100% liquor retention. They were then dried 
without tension at 180 ° F. and baked for 3 min- 
utes af 300 fo 310 ° F. 
They were neutralized then with soda ash, 
washed, rinsed, hydro-extracted and dried with- 
out tension. To measure thelr shrinkage in wash- 
ing they were laundered together with the un- 
treated check sample by the accelerated 1 hour 
wash test described in U. S. A. Federal specifica- 
tion CCCT-191A Cotton Wash Test. 
Other samples were subjected to tensile 
strength and abrasion resistancv measurement. 
Warp Shrinkage and Percentages 

Sample Identifica- 
tion 

Check ............... 

Seoured 
--7.2 
--7.8 
--7.0 

1 hour wash test 

1st 2nd 

Total 
3rd Shrink- 
age 

--9.5 --10.8 --12.7 12. 
0 --0.28 --0.3 7. 
0 0 0 7. , 
--1.2 --1.2 --1.3 9.] 
+0.2 +0.4 +0.3 6. 

A. WARP TENsILE STRENGTH (LBS. GRAB TEST) 
B. -&BRASION (T-&BER CYCLES) 
Check ............................................. /6 300 
#1 ................................................. I 56 I 25o 
#2 ................................................. 55½1 35o 
#3 ................................................. /6 320 

The treated samples had a full sort hand and 
a very satisfactory degree of crease-proofing was 
obtained which practically appeared undimin- 
shed after 3 wash tests at the boil. The achieved 
stabilization is good as can be seen from the 
above figures, with practically no change in ten- 
sile strength or abrasion resistance. Very good 
crease-proof effect was achieved with high per- 

6 
manency. 1o discoloration had taken place due 
fo the treatment. 
I claire: 
1. A process of imparting improved crease- 
5 resistance against washing and boil-fast shrink- 
age control of a cellulosic textile fabric selected 
from the group consisting of natural cellulose, 
regenerated cellulose and their mixtures with up 
to 50% of cellulose acetate, the steps of impreg- 
l0 nating said fabric with an aqueous solution of 
monomethylol dimethyl hydantoin, said aldehyde 
donor being prescrit in a concentration ranging 
from 1 fo 7 % by weight of the aqueous solution 
which, upon baking, decomposes to form from 
15 0.2 fo 1.5% of avaflable active formaldehyde and 
from about 3 to 10% by weight of the fabric of 
dimethylol urea comprising 1 mol of urea and 2 
mols of formaldehyde, and a water-soluble non- 
volatile acid in a concentration such as to give 
20 fo the solution a pli of from about 2 to about 2.5, 
removing the surplus liquld from the material, 
drying the material ai a temperature of from 
180 ° fo 240 ° F., baking the dried fabric at a tem- 
perature of from 212 ° to 310 ° F. for a time suffi- 
25 cient to effect reaction between liberated form- 
aldehyde and the textile fabric, and neutralizing 
and washing the fabric to remove acid and re- 
action byproducts thereby fo provide a fabric 
whicl is crease-resistant and shrinkage-con- 
30 trolled and which has substantially retained 
original tensile strength and color. 
2. The process of claim 1, wherein the acid 
selected from the group consisting of oxalic acid, 
lactic acid, citri acid, tartaric acid, bori acid, 
35 and phosphoric acid. 
LEO BEER. 
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